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Abstract 
This research presents the development of a hand gesture-controlled vehicle prototype using IoT technology aimed at assisting 

physically challenged individuals in operating industrial vehicles such as tow tractors, forklifts, and floor cleaning machines. The 

prototype uses an ESP8266 microcontroller, ADXL345 accelerometer, L298N motor driver, DC motors, and rechargeable 

batteries. The system enables intuitive gesture-based control, promoting workplace inclusivity and rehabilitation opportunities. 

This paper aims to demonstrate the feasibility of integrating such technologies into industrial mobility solutions. 
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I. Introduction 
Industries often require the use of specialized vehicles such as forklifts, tow tractors, and floor cleaning machines. These vehicles 

are typically operated by able-bodied individuals, limiting employment opportunities for the differently abled. This research 

focuses on building an assistive system using gesture control and IoT technology to help handicapped people operate these 

vehicles efficiently and independently. A low-cost prototype is developed as a proof of concept, with future to integrate the system 

into actual industrial vehicles. 

II. Literature Survey 
Raja Prabhu and Sreevidya (2017) designed a robotic arm controlled via hand gestures using wireless sensor networks. Their 

system enabled intuitive control without physical contact, demonstrating feasibility in assistive applications. 

P. Katkade et al. (2024) developed a wheelchair controlled by hand gestures for disabled users. Their work emphasized 

affordability and user-friendliness, using sensors to detect directional input and control movement in real time. 

S.A. Kadam et al. (2017) implemented a vehicle controlled entirely through hand gestures, showing a practical approach using 

simple sensors and microcontrollers. Their model was effective for educational and prototype purposes. 

K. Malecki et al. (2020) focused on gesture-based user interfaces for vehicle onboard systems. Their study combined 

questionnaire-based user feedback with experimental validation, proving the interface’s effectiveness in enhancing driver 

interaction. 

R. Shah et al. (2020) built a hand-gesture controlled car, utilizing accelerometers and Arduino-based processing. Their project 

highlighted gesture mapping accuracy and low-latency control, which are vital for real-time applications. 

III. Methodology 
1. Component Selection 

 ESP8266 microcontroller for wireless control 

 ADXL345 accelerometer for gesture detection 

 L298N motor driver for controlling DC motors 

 DC motors for movement 

 Rechargeable batteries for power 

2. System Integration 

The components were assembled on a lightweight chassis. The ADXL345 was mounted on a hand of the user. Gesture data was 

processed by the ESP8266, which sent commands to the motor driver to control vehicle motion. 

 

 

 

 

  

Figure 1: Transmitter Figure 2: Receiver 
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3. Programming 

Arduino IDE was used to program the ESP8266. The sensor’s X and Y-axis data were mapped to four directions: forward, 

backward, left, and right. The ESP8266 also handled wireless communication. 

4. Wireless Communication 

The system used Wi-Fi communication to send data wirelessly from the user's hand-mounted sensor to the vehicle, enabling real-

time control. 

5. Testing and Validation 

The vehicle was tested on flat surfaces for responsiveness. It was able to consistently follow commands based on hand 

movements, validating the system's effectiveness. 

6. Gesture Mapping and Control Logic 

 

Table 1: Gesture Mapping and Control Logic 

Forward Hand tilted 90° forward 

Backward Hand tilted 90° backward 

Left Turn Hand tilted 90° left 

Right Turn Hand tilted 90° right 

Neutral position Returns vehicle to stop 

7. Power Efficiency Observation 

The prototype used two 3.7V rechargeable batteries. Under continuous use, the vehicle operated effectively for about 15–20 

minutes before power depletion. This equates to a short runtime efficiency due to basic battery capacity. 

In comparison, industrial vehicles typically use high-capacity lithium-ion batteries (24V–48V) that last 6–8 hours per charge. 

Thus, scaling up requires power system redesign for commercial use. 

IV. Results 
The prototype successfully demonstrated the feasibility of gesture-based vehicle control for differently abled users. The vehicle 

responded accurately to each gesture and completed the assigned direction. Its low cost and intuitive design make it suitable for 

adaptation in various industrial settings. 

 

 
Observations: 

Table 2: Observations 

 

 

 

 

 

 

 

 

 

Obstacle detection range 15-20cms 

Running time 
30mins on 3.7V battery 

input 

Latency 3700ms 

Wi-Fi range 30meters 

Figure 3: Front & Back 

Figure 4: Left 

Figure 4: Right 
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V. Discussion 

Compared to existing gesture-controlled devices which are mostly used for personal mobility or robotics, this project stands out in 

targeting industrial applications. The prototype serves as an initial platform, which can be scaled and ruggedized for real-world 

industrial environments. 

VI. Conclusion 
This project provides a viable solution for empowering differently abled individuals in industrial settings by giving them control 

over floor cleaning vehicles, tow tractors, and forklifts using hand gestures. The prototype proves the core concept and opens 

avenues for further development, testing, and deployment in collaboration with industries and assistive tech organizations. 

VII. Future Work 
 Integrate feedback systems (like haptics) 

 Implement obstacle detection and emergency stop 

 Partner with industries for real-world testing 

 Miniaturize and improve sensor precision  
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